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!.        (  ilinl    '  IIS    AMI    lil   II.IUNCS. 

'rii.>  i,q-i)iiM<K  wrn-  k('|.i  I  order  by  the  Hotaiiiral  aii<l  Foiv^trv 
Dcparfincnt  with  the  assist. m.  »  of  the  Obsorvatory  coolieK. 

A  poition  nl' iii(>  area  l)ri',  een  the  main  huildiii.i;  ami  th.  -  • - 
vaiits'  (inartci-s  was  covert'il  w  ith  coiirrott-  in  .Nfarch. 

Four  water  closets  weii      istalK-d  in  May. 

^Fany  hooks  and  rcforil  veiv  destroyed  hy  wliitr  ants  <liirin,i: 
tilt.' snninier  inontlis.  notwii  1:  innliiii,' frefjnent  airin.y;  and  painlin.i,' 
the  hook  <-ascs  witli  Athis  ^  laion. 

II.— .MKTI'.nl,     LOCUM.    iNSTIil   MI.MS. 

Hiiromt'ti-ra. — Caselhi  \  "il-'d  was  repaired  hy  the  makers 
and  rt'tnrned  in  Deeemlier. 

Comparisons  between  this  barometer  and  the  <  )haervatory 
Standard  .<j;ave  for  the  index  correction  of  the  latter  -  tiin'"  ;is 
aL'ainst  an  aih^pted  correction  of—  (•07'". 

Ki'ir  I'xu-oijraph. — This  instrnment  is  to  In-  superseih-d  by  a 
Maivin  compensated  syphon  haro.fjraidi,  which  is  e.xpeeted  shortly. 

lit'chJi'ii  .b«'moj/m/)/«.  This  instrnnu'nt  was  <Vded  once  a  niontli, 
and  the  orientation  of  the  liead  eheeketl. 

Diucs  Baxendell  Anciuiup-nph. — The  head  was  oiled  once  a 
montli,  and  the  spindle  of  tin  float  eleaned  and  oiled  once  a  week. 
The  orieiUation  of  the  head  was  eheckeil  monthly. 

The  mean  monthlv  r.snlis  of  comparisons  witii  tlu'  recoids  of 
the  IJeekley  AnenK^i^raph  li  •  i  1'.) 1 1 1- 1!)  18  are  <,dven  in  the  iollowiiiu 
ta])le.  ioi,'ether  with  the  ic-ils  for  1'.>1U  :  — 


Mei.til. 


.larniary.  ... 
Feliniai\  .  . 
Maivl,.     .... 

.V|.ri[ 

May 

.Tmih' 

duly 

Aii<;ii.<r,. ... 
September, 
Ootober,   ... 
Novoml>er, 
December, . 


Factor 

(Dines  -7- 

Bccklay    \ 

1910-19 

18. 

lOIO- 

214 

2-20 

1    -,> 

I-7S 

2-19 

I  99 

21S 

2-00 

2-:  1 
ziz 

I  99 
.•S5 

2-32 

'2-^2 

2 -03 

2"06 

2-30 
2-23 

2-20 
218 

21  1 

2'OI 

1  ■~r 

Year,. 


The  scale  value  of  tlie  instrunfient  was  determinod  in  the 
month  of  May,  inLS,  by  means  of  a  umi.ore  consti-ucted  at  the  Obser- 
vatory. It  appeared  to  be  correct  witliia  the  probable  error  of 
observation,  which  was  about  1  mile  at  a  velocity  of  SO  m.p.h.. 
increasing  to  3  miles  at  10  m.p.h. 

Dines  Baxendell  Anemograph  for  Gap  Rock. — This  instrument 
was  received  in  September,  and  tiie  scale  value  tested.  It  was  found 
that  when  the  float  was  weighted  to  give  the  scale  value  engraved 
on  the  sheet  ( I???.  =  0'"- "06)  the  water  encroached  on  the  conical 
portion  of  the  float.  It  is  proposed  to  adjust  the  float  until  ^  of  an 
inch  of  the  cylindrical  portion  a].^pears  above  the  level  of  the  Avater, 
and  determine  the  scale  value  once  a  month  under  these  conditions, 
measuring  the  records  with  an  api-ropriate  scale. 

Plans  liave  been  prepared  for  the  iron  structure  required  for 
lis  erection  on  the  lightkeepers'  quarters  at  Gap  Rock  and  it  is 
cx])ected  that  tlie  installation  will  he  finished  in  February. 

Thermometers. — All  thermometers  in  use  were  compared  \vith 
fl)c  Kew  Standard  in  winter  and  summer. 

Thermograph. — The  "Richard  dry  and  wet  bull)  thermograph 
iuis  worked  satisfactorily  during  the  year.  Its  records,  which  are 
standardised  by  hourly  readings  of  the  rotation  thermometers, 
indicate  that  the  relation  between  the  temperature  in  the 
thermograph  shelter  and  in  the  open  air  is  not  constant  through- 
out the  day. 

The  records  are  time-scaled  electrically.  An  electro-magnetic 
(!ii-cuit  is  closed  l)y  a  make-contact  on  one  of  the  electric  dials  at 
ilie  OOth  minute  of  every  hour  and  opened  at  the  3rd  minute. 
Tlie  electro-magnet  lifts  the  ])ens  from  the  paper  and  thus  inter- 
rupls  the  record  for  the  first  thi'ee  minutes  of  every  hour. 

The  thermometers  are  aspirated  from  the  59th  to  60th  minute 
of  each  hour  by  an  electric  fan  operated  through  a  special  i-elay  by 
a  similar  contact  on  another  dial. 

Sunshine  Recorder. — The  shadow  of  the  wireless  mast,  erected 
in  the  summer  of  1917,  falls  on  the  sunshine  recorder  for  a  few 
minntes  in  the  afternoon  from  January  16th  to  March  29tli  and 
.Se]itember  16th  to  November  28th.  The  mast  has  a  ^skeleton  frame, 
fhe  ribs  of  which  partially  eclipse  the  sun  and  occasionally  cause 
a  slight  loss  of  register.  A  more  serious  loss  occurs  when  the  sun 
]iasscs  behind  the  joints  of  the  mast  (which  are  steel  })lates  3  feet 
square)  or  when  sun  sets  liehind  llie  mast.  A  list  of  corrections 
to  the  snnshine  values  in  Tables  \«;md  IX  of  the  Monthly  IMeteoro- 
logical  Bulletin,  on  account  of  this  interruption,  is  given  in  the 
December  Bulletin.  The  cori-ection  is  never  large  enough  to  affect 
tlie  values  given  in  Table  XI. 

Peak  Anemograpjii. — Tlu;  na\a]  signalmen  who  looked  after  the 
Peak  AneniDgi-ai^h  were  withdrawn  by  the  Naval  Authorities  in 
.May.  It  has  since  been  necessary  to  send  an  assistant  from  the 
Observatory  to  change  the  slieet.  From  motives  of  economy  the 
slieet  is  only  changed  once  in  two  days.  The  consequent  overlap- 
ping  of  the   i-egister   is  objectionable   Imt  will,   it  is  hoped,   soon 
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reasc,  ilu'  luciil  (■  >\rnmieiil  liivini;  <l<'ii'li<l  i"  ri'-(.|)cii  llir  slatimi 
as  a  siijiial  Matioii,  ami  iiiili-'  the  sorvij-t's  of  the  si;jjiialiiiaii  f'H- 
luokiiii,' after  the  aiKiii'-iajili  ifld  n».ikiii;i;  iiirloontld^ical  oljsorva- 
liims  six  tiiiK's  ilall 

III.     .Mi.Ti;<(iiui.o(;i»'Ai.  <  >i    i:i;\  \Tins>    \r  nii:  (  )i!ski{V  \tok^. 

Aiitoiiialic  it'conis  nl  :,  iciiiinTaliiri;  ol  the  air  aiii|  u\a|iiir 
alinii  were  ()l)taiiif(l  willi  a  Iv'h  lard  ilry  and  wet  hiillj  llM-riiiD^rapli 
ami  ol  the  (iircctioii  and  vein.  i;y  of  tlic  wind  uitli  a  Heckley  ami  a 
DiiK's-naxoiidoIl  aiioiiiograpli,  niodined  as  described  in  the  n'pnrl 
lor  lUl'J.  Tiio  anioiiiit  of  rain  is  recorded  automatically  hv  a 
Xakanuira  |)liivi()<j;-rapli,  tlir  lunoiml  of  siiusliiiie  by  a  ('ani|pj)cll 
Sttiki's  universal  sMnshlnr  iii.inler.  ami  the  relative  liuniidiiA  ol 
1  Ik  air  l)v  a  small  Uicliard  li  ir  hyi,M-ii<j;rapli.  Eye  (jl)servatioii?>  ol 
harouietrie  |)i'essnre,  tempei.ii  n  re  of  the  air  and  of  evaporation,  and 
the  annaiMt  of  cloud  were  m  iL  at  each  h(»iir  of  Il()ii;^kuii;^  Standaid. 
tinje.  'Ihe  eliaraeter  nud  diic.  tion  of  the  motion  of  the  clouds  weje 
observed  every  three  hours.  Daily  readin,i,'s  were  taken  of  self- 
re.i^isterini;  nia.xinmm  and  miiiininm  thermometer. 

Photo<:rapliic  Ive^nstr.iii  .;  witli  the  Kew  barogra]>li  ceased 
when  the  supply  of  Iiromiil  •  ()ay)er  was  exhausted  on  Xovend»cr 
Kith.  I'.ll!).  A  ilarvin  coinpeDsa^ed  syphon  baroGjraph,  ordere<l 
last  year,  was  expected  before  ihis  date  but  has  not  yet  arrived. 

I'l'mfip-il  Feat  ares  (if  ill'  W  ratlirr  'I'lic  nriiuii.d  (coni-i'~  •<[ 
the  weather  in  l!)ll)  were  : 

(a)  The  large  departures  Irom  ntu'iual  from  month  to 
month  in  atniosiiherie  ])rcssure,  temperature  anil  wind. 

(/))  A  tvi)hoon.  whn  a  piotluced  a  wind  velocity  of  li'i 
m.p.h.  at  7  p.m.  on  the  I'l'nd  August,  aad  a  squall  at 
the  rate  of  S-J  m.p.h.  at  lit.  llm.  p.m.  on  th(>  ifl'nd. 
although  the  ft utre  passed  about  IjO  niiles  to  the 
south-west  of  lliigkong. 

if)  Heat  waves  from  dune  loth  to  July  ord.  duly  iSth  to 
L'oth.  Julv  olst  io  August  Htli,  and  August  12th  to 
17th. 

Barometric  pressure  >»..-  .toderately  a  ■>'  iiaiual  in  l''el)ruary. 
-hdy.  an<l  IVccinber,  and  considerably  above  in  September,  it  was 
considerably  b»«low  in  dune  and  August.  In  the  hittei-  month  it 
was  21)'"' ■")*'i<),  or  the  lowest  on  record  except  in  111  11  when  it  was 
•)(j;M>.-r,o|  '[']n>  ,„,,;jn  prcssni-e  for  the  vear  at  station  level  was 
29'"''-842  as  against  20-  .^17  -i  llMS  •  .-  liMt.-v  .^.j  |  f^,.  f|„.  j,.^^,  •>,; 
years.     The   highest    j>rcssii  on    rebruarv    4tb  as 

against  .'it >'"'■.■'.!> I  in  1'.)  18  an  :      '  past   .'Ut  years.     Tlie 

lowest  pressure  was  2l)'"'''287  on  August    2(»th  as  against  2t>'"*108 
in  1!)18  and  28'-»  735  for  the  i>a8t  ob  years. 

The  temjieralure  of  the  air  was  cousideraldy  almve  normal  in 
Mari-li  anil  April,  and  modera'-l}* above  in  dune.  It  was  luoiierately 
below  in  Febinarv.  Octuftcr.  .November,  and   I'eccndtcr.     The   mean 


toraperatiire  for  the  year  was  72°'2  as  against  7l°":2  in  I'JLS  and  71°"<S 
for  the  past  36  vears.  The  hio-hest  temperature  was  92°  2  on  August 
1st  as  against  91°  2  in  1918  and  07°-()  for  the  past  3(5  years.  'Ilie 
lowest  temperature  was  39°"4  on  February  4th  as  against  42°]  in 
1918  and  32°-0  for  the  past  36  years. 

The  rainfall  was  moderately  ahove  normal  in  July  and  August, 
and  moderately  below  normal  in  ^ilay,  June,  and  Se])tember.  The 
total  for  the  year  was  76-140-"'- as  against  101-605'"'^  in  1918,  and 
an  average  of  83"620""'-  for  the  past  36  years.  The  greatest  fall  In 
one  civil  day  was  4'795''"'-  on  July  .")th  and  the  greatest  in  one  hour 
was  r3.50'i'^-  between  5  a.m.  and  (J  a.m.  on  October  1st. 

The  wind  velocity  was  consideralily  below  noi'mal  from  February 
to  Jane  and  from  8ei)tember  to  December.  It  was  moderately  above 
in  July  and  August.  The  mean  velocity  for  the  year  was  114  m.p.h. 
as  against  IFO  ni.p.h.  in  19 L8  and  I2'7  m.p.h.  for  the  past  36  years. 
The  maximum  velocity  for  one  hour  as  recorded  by  the  Beckley 
Anemograph  was  60  miles  at  7  p.m.  on  xVugust  22nd  as  against 
()3  miles  in  1918  and  108  for  the  past  36  years.  The  maxiinuin 
squall  velocity,  as  recorded  by  the  Dines-Baxendell  Anemograph, 
was  at  the  rate  of  84  m.p.h.  at  Ih.  lliii.  p.m.  on  August  22nd  as 
against  94  m.p.h.  in  1918  and  lOo  m.p.h.  for  the  past  10  years. 


Rainfall  at  Four  Statiom. — In  the  following  tahle  ihe 
monthly  rainfall  for  the  year  19 1 9  at  the  Observatory  is  compared 
wdth  the  fall  at  the  Police  Station,  Taipo,  the  Botanical  (lanh-ns. 
and  the  Matilda  Hospital,  Mount  Kellet :— 


Months, 

O!)serva(ory 
(Knwloon). 

Police  vStation 
{7aipo}. 

Botanical 

Gardens 

( llonifhonif). 

Matilda 

Hospital 

(  lloiigkniKi ). 

JanuMiy 

Febrnaiv.  ... 

Maroh,  ■ 

April.    

Muv    

inches. 

0-625 

1-505 

i75.> 

4-430 

6-950 

10-815 

19-430 

19-670 

2-655 

4-695 

2-885 

0.725 

iiichcs. 

0-72 

1-99 

2-04 

10-13 

12-24 

15-05 

18-56 

24-97 

1-87 

3-80 

3-78 

0-77 

iinlies. 

0-85 
2*03 
1-77 
6-28 
7-4^ 

inches. 

0-69 
1-87 
1-47 

5*47 
6-^8 

J2-22                            14"°9 

Jnlv,  

22-39                  i6-Qq 

Aujinst, 

Septeinl)er,,.. 

October, 

Novoinbor, ... 
December,  ... 

24-46 

3-57 
4-66 
2-0" 
2-03 

-5 '45 
4-42 
4-10 

3-57 
I -08 

Veur,... 

76-140 

!        95-92 

89-76 

^5-^2 

1 
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l\'iiod.  AiiKiiiiil.      DiiinlKiu. 

iiulu's,         lioiirs. 

June 12"     s"    in   I  M   22" .'>L'<in  2n 

Julv 3-'     i4'>    to     S"    14'' 11  7H»  :>! 

.1  ul V 20''      r,"    to  21 1*    14" 7 •( ;< « I  4.". 

Auinst...    7''    2:^."  to  ii<"   20" <i  siT.  :;i> 

Au^i,nist...   17''     ):'>"   to  2H     i;V' 7l2n  4<i 

'J'npliu(i)ifi. — Tlu' trarks  m|  13  ty])liooiis  and  ll'  ol  ilic  |iiiii(i|.:il 
'lepressions  Avliich  occurred  ill  the  Far  Kast  in  l'.)l!>  arc  i,'ivpii  in 
iwo  jilates  in  the  Montlilx  .Mit«oroloij;iial  iJulletin  lor  Deccinlicr. 
I'.H'.I.  A  depression,  in  the  slia|)e  of  a  ft'f'l)lc  typhoon,  passeil  over 
(lap  IJock  on  the  early  inorniiiu' of  June  I'Jlh.  It  causetl  no  ilaniaire 
A  t\ph(X>n.  whii-h  had  l)een  \iiilent  near  the  Paracels  on  .Tuly  .'I'Mli 
to  .■'•1st,  passed  within  a  fvw  niles  to  tlie  south-west  of  Crap  R<  ck 
on  the  evening  of  Augiist  Ni  It  caused  no  daniai^e  here,  as  hy 
this  time  it  had  nearly  filled  up.  TyphiKjus  of  moderate  intensity 
])assed  over  Swatow  in  the  early  mornin^^s  of  .Inly  4th  and  Aufjust 
lOth,  the  tirst  in  a  north-westerly  and  the  second  in  a  westerly 
direction.  The  I'cnt re  of  a  severe  typhoon  passed  about  I'lO  miles 
to  the  south-west  of  Houi^koHu  on  a  WXW  track  on  the  mornin.fr 
of  August  22nd.  A  strong  easterly  gale  occurred  in  Hongkong 
which  caused  a  certain  amount  of  damage  to  the  siiipping.  A 
-M|uall  at  the  rate  of  (S4  m.p.h.  was  recordeil  hv  the  nines-Haxendcll 
anemograph  at  J. 17  p.m.  on  tiio  22n«i. 

I\'.-     I'l  HLIf.vrioNS. 

hdilij  Wetdlier  Heport  and  Map. — A  weather  map  of  the  Kar 
ICast  for  (>  a.m.  of  the  12<irh  meridian,  and  the  l>aily  Weather 
F^eport  (containing  meteorolo^'u-al  observations,  usually  at  (>//.  and 
11/j..  from  about  U)  stations  in  China,  ludo-China,  -lapan.  the  Philip- 
pines, and  Borneo),  ami  dailv  weather  forecasts  for  Hongkong  t<i 
(lap  Kook.  the  Formosa  Chatuiel,  the  south  coast  of  China  between 
Hongkong  and  Lammoeks.  and  between  Hongkong  and  Hainan, 
were  issued  as  in  former  year-.  Copies  of  the  map  were  exhibited 
on  notice  boards  at  the  Hongkong  Ferry  Pier,  the  Hlake  Pier,  and 
the  Harbour  ( )fHce.  One  copy  was  sent  daily  to  the  Director  of  the 
Meteorological  Observat(uy.  .Nlactac  Forty  copies  of  the  Daily 
Weather  Report  were  distributed  to  various  offices,  etc.,  in  the 
Colony,  and  a  copy  was  sent  daily  to  the  Director  of  the  Meteoro- 
logical Observatory,  Macao.  Copies  were  sent  every  week  to 
Lieutenant  Pradiyai,  Royal  Siames«>  Xavy. 

A  charge  of  slO  a  year  is  made  for  snjtplying  private  finns 
••nnl  individuals  with  the  Daily  Weather  Report.  an<l  .S.'.C.  for 
the  Weather  ^laj).  No  map-  \vere  published  on  Jantiarv  1,  .March  2.'i. 
April  .".  and  2.;.  May  2,  4.  1".  12,  an.l  l-*'.,  -luno  22,  27.  and  211.  .Inly 
1,  10,  l").  2"),  and  2li.  August  l.'l,  .St>ptend)cr  I'l  and  L'l.  October  fi, 
and  December  (i.  (jwing  to  iIm  late  arrival  of  the  weather  telegrams. 
( )n  many  other  «H-»-asion>-  the  niap,  though  |)ublishe<l.  contained  but 
meagre  inforuuition. 
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The  weather  forecast  is  teh'^'raj^hed  daily  to  tlie  i'a\)v  d'A^-uilar 
Wireless  Station  in  lime  for  distril)urioii  at  1  p.m.  It  i.s  broadcasted 
a.i:jain  at  5  p.m. 

Movt.hly  Mefeorologieal  Biillel/v. — Tli'^  Monthly  Meteorological 
Bulletin,  which  inclndes  the  Daily  Weather  Report,  was  pahlished 
as  nsnal,  and  distribution  to  \]\o  pi-iucipal  o1)S(>rvatories  and  scien- 
tific institutions  recommenced  in  Noveml)er. 

Miseellaneous  Heturn.'t. — A  nionthl\-  al)sfract  of  ol)servations 
made  at  the  Obser\'atory  is  ]»ublisli('d  in  tlic  dorci-uuient  ^azetle, 
and  daily,  monthly,  and  yearly  I'csnlts  are  published  in  the  Bine 
I'ook  in  the  form  suggested  by  the  London  Aleteoroloofical  Office  for 
the  British  ( 'olonies. 

The  inontldy  departures  from  normal  of  the  barometric  pi'essnre 
at  four  China  Coast  Forts  were  communicated  to  the  Common- 
wealth Meteorologist,  Melbonrne,  in  connection  Avith  long  range 
weather  forecasts.  Monthly  metei^rological  returns  are  forwarded 
to  Symons's  Meteorological  Magazine,  and  annual  returns  to  the 
Stock  Exchange  Offic-ial  Intelligence  and  the  (\)loniaI  List. 

V. —  We.vther  Telegrams,  Forecasts,  and   Storm  Warnings. 

Daily  Weatlier  Tdegnims. — The  service  of  daily  Aveathei- 
telegrams  has  improved  somewhat  of  late,  thougli  the  Japanese 
an(i|Vla(livostock  morning  observations  are  never  received  till  the 
afternoon.  The  observations  from  Central  and  South  China  are 
received  by  post,  the  Chinese  telegraphic  service  still  being  in  a 
state  of  chaos. 

Extra  WeatJie)-  Telegrams. — 'J'he  following  stations  send  extra 
weather  telegrams  at  half  rates  during  typhoons,  on  receipt  of  certain 
code  words  from  Hongkong  :— Amoy,  Canton,  Macao,  Phulien,  Sharp 
l*eak,  and  Taihoku.  The  Director  of  the  Philippines  Weather 
Bureau  also  sends  extra  telegrams,  at  his  discretion,  from  Aparri 
or  some  other  station  nearer  the  ty]>lioon  centre. 

The  extra  9  ]i.m.  telegram,  which  the  Chinese  Telegraph 
Administration  kindly  send  from  Swatow  dni-ing  the  typhoon 
season,  was  frequently  not  received. 

Wirelesfi  Weather  'rcle'inniis.  'Vhe  Marconi  Company  have 
generously  renewed  the  oiler  made  in  l!)l(i  to  transmit  meteoro- 
logical telegranis  from  shi])S  free  of  charge,  and  !n  lulx  submitted 
a  revised  circular  for  issue  to  their  operators.  This  i-ircular  was 
distributed  to  tlie  various  shij^piuL;'  companies  in  Hongkong,  to- 
gether with  a  notice  to  mariners,  in  the  monlii  of  September. 
Copies  of  both  are  |n-iiitecl  below. 


Xnlicr  to  ^rariiKTs. 


I.   Tlir   M.ii-.(.iii    liiicriiaiional   .Maiitini.'   ( '. mmicalinii   ( "oin- 

piitiv  liavi;  issiii-.l  tli,.  attiu-lie  I  ciiruiir  to  llu'ir  oporalors,  ami  slii].- 
mastt'i-s  are  eanicsily  n'(iiit'sl<J  to  co-opcnite  in  tlic  lorocastm;,'  and 
sionu  warninf,'  work  ol'  tlic  Royal  <  )l.'.s('rvat<)i-y,  llnn^'kon;,',  l>y 
arran.iriiii^  (or  nirtpornlogical  observaliniis  to  l)c>  mad).'  in  acconlant-i- 
wiih  ilir  |in>,i,'ranune  ^ivi-n  ill  the  cirrnlar.  and  transinitti.'tl  l)y  the 
w  ircli'ss  operator  willionl  delay. 

J.  Tiu' accuracy  and  uiility  of  llir  t  »|)Mivalory  lorocasts  will 
increase  in  i^-Dportion  to  tlie  niuid)er  of  ships  co-operating',  ih<' 
accuracy  of  the  oliservatioii-,  and  tlie  promptness  with  which  they 
are  despatched.  In  the  int.  iv.st  of  shippi^^^  therefore,  every  niusler 
possessing;  a  radio-teie.urapliir  installation  shoidd  send  observations 
at  the  hours  stated.  ;/.r.,  Ci  a.m.  and  'l  \k\\\.  of  the  12(»tii  Meridian 
'["imc,  and  endeavour  to  makr  the  service  as  efiicient  as  i)ossii)le. 

.").  ll  is  requested  that  mercurial  haronu-ters  should  be  used 
whenever  possible,  and  that  owners  should  co-operate  by  supplying: 
tlu'ir  ships  with  at  least  one  -ooil  mercurial  l)arometer.  of  the  Hoard 
of  Trath'  pattern.  Very  few  aneroid  barometers  are  satisfactory. 
( Jenerally  spcakin«;-.  the  index  error  varies  considerably  from  time 
to  time,  ami  is  seldoni  constant  throu.<;hoiit  the  scale.  Moreover  their 
readin<,'s  are  usually  affec  ted  by  chan.ues  of  temi)erature  thou;;h 
thev  are  supjiosed  1o  be  com|>ensate<|  in  this  res])Oct. 

hi  every  case  the  reailiiiirs  should  be  I'olloweil  liy  tli.'  word 
'•.Mercury "  if  a  mercurial  Uaromeler  is  read,  or  "Aueroiil  il  an 
aiu'riod  is  read. 

I.  It  is  very  imijorlain  iliat  a  few  readin^^'s  (at  least  four)  of  the 
ships  bai-ometer  (the  barometer  used  for  the  wireless  messages) 
shouhl  be  taken  in  Ifonf^koii-  and  h)rwurded  lo  ijie  Observatory, 
in  order  that  the  correction  to  the  <  »bservatiuy  Standard  may  be 
obtained:  otherwise  the  barometer  readings  are  useless.  It  is  also 
very  important  that  the  readings  should  be  exactly  as  reatl  ofl. 
without  any  correction  whativer,  except  in  the  case  of  ships  which 
have  not  sent  cojuparison  oliservations  to  the  Observatory.  Such 
ships  sliould  correct  the  readings  for  index  error,  an«l  reiluce  them 
to  :\2°  Fahrenheit,  sea  level,  and  gravity  at  4.T  latilutle  ;  using  the 
best  index  error  available  ii wl  ndtliiiij  llir  it'nvil  " mrri'ded    . 

r.     I".    Cl.AXTON, 
.%th  Si'l>trml,t'!:    W!.'  Dirtdor. 

THE  MAia.'OM    IN'TKlJNATloN.M.  .MAKINK 

coMMrxicATiox  e•oMl'A^•^.  llmitki). 


I'll.'  I  L\i;  No.  'MS\. 
( >l)eraiors  employed  I'li  board  ships  trailing  lo  the  Far  liiisl 
will  note  thai  arrangements  have  been  made  lo  transmit  from  the 
Cape  dWuuilar  (Hongkong  1  lladiotelegraph  Station  lo  ships  at  sea 
a  summary  of  ineleoroh.gieal  eondil  ions  ami  weather  forecasts.  Jn 
return,  ships  will  forward  nnteorologieal  observations  through  the 
t'ai)e  dAguilar  Station  to  tli'    Royal  t»bscrvalory.  Ihmgkoiig. 


Details  of  llio  ai'r;m,i>'en)eiits  ai'c  given  !i(M-enii(l(M'  :  — 

1.  A  sumiriary  of  ineteoiolnoical  coiiditious  and  weather 
forecasts  will  be  broadcasted  by  Cape  d'Aguilai-  daily 
at  1  p.m.  Hoiigkou.o;  standard  time  (5  a.m.  (J.  M.  T.) 
and  repeated  at  ")  ,[).m.  Hongkong  standai'd  time 
(9  a.m.  G.  M.  T.). 

1*.  Stoi-m  warnings  ai-e  broadcasted  at  abmil  uoou  and 
repeated  every  two  hours  until  midnight.  If  a  second 
warning  is  issued  during  the  day  the  later  warning 
will  be  substituted. 

M.  When  within  range  of  Cape  d"Agnilar  the  Captain  will 
arrange  for  observations  to  he  ma(ie  at  O  a.m.  and  2 
p.m.  Hongkong  time  (10  p.m.  and  0  a.n).  G.  M.  T.), 
and  a  message,  prepared  by  the  observer,  will  be 
handed  to  the  operator  for  transmission  containing 
the  following  information  : 

(a.)  Ship's  name,  position,  and  the  time- of  ob- 
servation (G.  M.  T.). 

{]>.)  Barometer  j-eading  (with  no  correction  what- 
ever). 

(c.)  Therinometer  readijig  (if  the  l)aromelei-  is  of 
the  merciirial  ty])e'). 

(d.)  \\"i\)(\  direction  and  ff)rce. 

(e.)  Stale  of  weather  (in  plain  language). 

Under   no  ciivnmstancos   will    the   operator  write   these 
messages. 

4.  Tieports  for  ti-ansmissioi)  from  the  sliip  will  be  adcb'esscMl 
to  "Royal  Ohservaloi-y.  Hongkong,"  and  innnediately 
on  the  acceptance  of  these  messages  the  o])erator  will 
enter  (a)  I'nifix  "S",  (h)  Date,  (c)  Time  handed  in 
(G.  M.  T.). 

f).  All  messages  handed  in  nnder  the  a])oA'e  conditimis 
shall  he  d(!all  with  as  follows  :■ 

'riiey  shall  he  I'ninmnnicaled  t(  I  he  coast  stal  ion 
at  the  first  opjjortnnily.  and  shall  receive 
pi'iority  as  GovernmenI  nu'ssages. 

The  greatest  cai-c  shall  he  obsei-\rd  td  have  them 
correctly  transniilted  ;  Avherever  possible, 
each  message  shall  he  I'epcatcd. 

n.  .Ml  nicssa-cs  ^liall  he  I  I'eatcd  flee  i >r  coast  ta.\.  ship  tax. 
and  land  charges. 
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7,  Krpoi-lN  liMii'lrd  ill  !  .!•  traiisiiiis>i(.ii  wriltcii  on  .iii.v  fonii 
(itlitT  lliaii  Mil  tin  iiu'ssa^'c  lnnii  iiiinihcn'd  SI.  shall 
Imaljixcd  lit  a  iiM-Ha«e  f"i'iii  ^1  'n  '^"'•l'  Ji  niaimcr  as 
lint  to  nn-cv  tlic  spniT  rcscrvt-il  Inr  gcrvicf  instriic- 
tioiis  ami  otlior  data. 

S.  'I'lic  ll.'ni,d<oii;4  Oli^ervatorv  also  soikU  wiirlcss  Tiiiic 
Sii^nals  ri('i  Cape  d'Ai^Miilar  al  I  lie  rveii  seconds 
Ix'twtTii  I  !..'(•,  ;i. III.  and  iKKiii.  and  liclwecii  S.'»<i  ]>.\n. 
and  '.)  |i  ni.  limi-koiig  time  i."...")fi  a.m.  to  1  a.m.  and 
iL'.r.C)  p. in.  In  1  iMii.  (1.  M.  T.  Tiu"  2nd.  2.Stli,  .'><itli. 
.'•L'nd.  and  .'illli  -.cond  nf  cacli  <^\'  llu*  above  minntt's 
aiv  oinillcd  lor  ilie  purpose  of  idciilifyiiii,'  tlu*  sif^naU. 

Tilt  Tiiih-  Si_;nals  are  preceded  liy  tlie  following 
warniui:  signals  from  ('a|)e  d'A^Miilar  between  ll-j4 
a.m.  and  11..").")  am,  and  between  S.')!  p.m.  and  S..")') 
p.m.,  Hongkoni;-  lime  (•"'..;■)  1  a.m.  and  •')..">")  a.m..  and 
I2..1I  p.m!  and   1  l'.oS  p.m.  C.  ^l.  T.'  : 

eg     Dl'-.     VPS     II K      Tl.MI'.     WAIT 


Both  waniin.iC  and  Time  Sii,'nals  are  sent  out  mi 
a  wave  len.i,'th  ct  \W0  metres  from  a  '>  kw  spark  s(  i. 
The  Time  Siiruals  are  dots  of  about  0.2  second  duration. 
Kadio-lele.^M•apllie  land  and  ship  stations  within  rantje 
.  of  t.'ai)e  d'A.guilar  are  re<|nired  to  keep  silent  between 
11.54  a.ui.  and  noon,  and  S.r)4  i).m.  and  !•  p.m.  llong- 
konj.j  time  (o.'A  a.m.  and  I  a.m.  ami  1l'..")4  ji.m.  and 
1  p.m.  Ir.  M.  T.)  in  aeeordanee  with  Article  4r». 
]'ara.i,'rapli  3,  of  the  Service  Ke.i,nilations  appen<led  to 
the  Iiiternatioiial  Radio-tele^'raph  Convention  of  lIHl*. 
Oi)erators  are  also  reiiuired  to  keep  themselves 
provided  with  the  most  accurate  time  available  in 
Older  to  know  when  to  shut  down. 


:•.  The  limes  oiviii  in  l)iaekei>  represeul  flic  (1.  -M.  I. 
e.|uivaleiil  of  llonirkoiii,'  standard  time.  The  latter 
lime  is  S  honis  in  advance  of  (1.  M.  'I  . 


Til.   .Marconi  International  Marine 

Communication  Comi>an.v.  Limited. 
MnrcOJ.i  !linist\ 

Strand,  l^ondon.  W.C.  -. 
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The  following  table  gives  tlie  number  of  wii-eless  jneteoro- 
logical  messages  received  in  eacli  montli  from  ships  of  different 
nationalities.  Tt  will  be  seen  that  the  Circular 'has  not  met  with 
a  very  hearty  response  so  far. 


Moiitli. 


Dutch.         .Idpaiif.^c.         JJiitisli. 


fliiiiuiiry,     ...-..., 

Fel)rii!irv,  

March,  \ 

April, 

May, 

June, 

July,  

An.iiu.st, 

Septeml)er,     — 

October, 

NoveniI)er, 

December, 


Aineiican. 


Totals  I9I9,.- 
Totnls  191  8,.., 
Tolals  191  7,... 


36 


H 


17 


93 


Total?  1916,...!  95 


60 


Results  of  Weatlto-  Forecasts. — The  results  of  the  com[)aris()n 
of  the  daily  weather  forecasts  with  the  weather  subsetiueutly 
experienced  are  given  below,  with  the  results  of  the  previous  five 
years  : — 


Year. 

Complete 

Partial 

rartial 

Tot:.  I 

Succe.-is. 

Success. 
% 

Failure. 

Failure. 

% 

% 

% 

1914 

62 

32 

■5 

I 

191 ; 

H 

37 

8 

I 

1916 

67 

29 

3 

I 

1917 

67 

29 

+ 

0 

1918 

71 

26 

3 

0 

1919 

7^  . 

27 

-» 

0 

Nil    forecasts    Aver(^    issncil    cm    July    I'S    and     September     L*l, 
owing  to  lark    of    lelcgraphic    i  idormat  ion. 

The    Ibrccasl     foJn]iriscs     wind     direclion.      wiml     force,     and 
weather. 


-  n  — 

( 'ipiiiplclc  MKcpss  iiit'iiii-  ci)rn'cl  ill  iliicc  cli'iiiriilN.  I'.iilial 
siii-ccss  inoiins  (•.•rrect  in  (»ii!\  i  w  .i  eleimnis.  Pariial  lailun'  iiiraiis 
rorri'ct  in  only  one  clfincnl  Total  laihiri'  ninans  corrfM-l  in  no 
olonKMit. 

'riic  nietlioil  111  analysis  is  (|('8('ril)i''l  in  tin-  l!l|.S  Kcpori. 

>'/(»>•)//     \Viiriii)iiis.    -Storm    warnin;t,'s,   accordin.i^   to   tin-   llunir- 
koni;  Lncal  ami  Non-Local  ( 'odes,  are  displayed  at    tlio   Si;.'nal    Hill. 
Kow  l(»in.     'I'lic  following  pnrts  are  warnctl  l)y  tlu*  nondocal  i-dde  : 
Shai).    I'.'ak.    Swatow,    Am.iy,    Santuao.    ^Macao,    Canton.    Wuchow. 
Paklmi.  lioilmu,  Plinlicn,  Tailiiikii.  ^Manila,  Lahnan.  and    SiniiapoiT. 

'I'lit'  local  day  siijnals  are  repeatcil  at  the  Ilaibonr  ( )llicp, 
II. .M.S.  Tiiiihir.  (irccn  Island,  tlie  Oodown  Company  (Kouloon). 
Lyomnn,  and  1/ii-Chi-kok. 

Tlio  local  night  sjcrnals  art>  exhibitivl  on  tlio  r)l).spi\atory  \Vi;«- 
less  ^last  and  r(']ioatod  on  ihe  tower  of  tli<>  Kowlonn  Hailwav 
Station,  on  H.M.S.  'I'dxiar,  and  at  the  Hailxmr  ( (Ihce. 

l''or  the  benefit  of  native  craft  and  passing  ocean  vessels  a  (nne 
Is  exhibited  at  .several  outlyinij  statit)ns  during  the  time  that  any 
of  the  local  signals  are  displayed  in  the  Harbour,  to  indicate  tjiat 
there  is  a  depression  somewhere  in  the  China  S(>a.  and  that  a 
typhoon  warning  is  displayed  in  the  Harboui-. 

In  the  following  table  are  given  the  number  of  hours  the  local 
signals  were  hoisted  in  each  of  the  years  1012-1919  : — 


Hed  Siirnal- 


Black  Signals. 


Year. 


Number  of  hoins  lioi.'Sted. 


Hon)l)s.  • 

Nnnil)cr 
()f  limes  Hrod. 


'9 

2 

'9 

}, 

igi4 

191 

^ 

'9 

6 

10 

/ 

•9 

8 

•9 

9 

'3' 

.+6 

1+6 

64 

70 

102 

.^3 

7« 


164 
189 
178 
1 20 
201 

102 
10; 


The  figures  in  the  above  table  include  the  number  of  iionrs 
that  night  signals,  corresi^onding  to  the  day  signals,  were  lioisted. 

Prior  to  July.  1!)17.  the  red  signals  indicated  that  the  centre 
of  the  typhoon  was  believed  (/•  be  more  than  300  miles 
distant,  and  the  black  less  than  ;'.fH)  miles;  the  returns  for 
1912  lOlC)  are  therefore  not  strictly  comparable  with  those  for 
1917-1019.  The  latter  suggest  however  that  the  use  of  the 
new  local  storm  warning  c.>iie  has  already  saved  the  Colony  a 
considerable    amount    of    money.      The     loss     incurred     bv     the 


*  Three  bomb.«  firetl  nt  int.  i    1I9  of  lu  seconds  indicate  that  wind  of  tvphoon 
force  13  anticipated.  •  ' 
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disorganisation  of  the  work  in  tlip  ]iarl)our,  consoqiiont  upon 
the  dispLay  of  lyplioon  signals,  is  not  easy  to  estimate.  It 
probably  amounts  to  many  thousands  of   dollars  a  day,  however. 

VI. — Meteorological  Observations  from  Ships, 
Treaty  Points,  &c. 

Logs  received. — In  addition  to  meteorological  registers  kept 
at  about  40  stations  in  China,  meteorological  logs  were  received 
from  81  ships  operating  in  the  Far  East.  These  logs,  representing 
2,587  days'  observations,  have  been  utilised  for  verifying  typhoon 
tracks.  The  corresponding  figures  for  the  vears  1018  were  ^)4 
and  2,22M.  '     ■  " 

Pilot  Charts. — No  progress  has  been  made  with  the  construc- 
tion of  Pilot  Charts  as  the  Chief  Assistant  was  largely  occupied 
with  re-organising  the  Time  Service  in  the  latter  ])art  of  the  year, 
and  the  Fii-st  Assistant,  who  returned  from  Active  Service  on 
August  12th,  was  occiipied  in  re-measuring  sunshine  records  and 
comparing  magnetic  instruments  with  the  Chief  Assistant. 

Conipa7'iso7i  of  Barometer.'!.- — During  the  year  about  250  com- 
])arisons  of  ships'  barometer  have  lieen  made  by  means  of  obsei*va- 
tions  taken  when  in  harbour,  and  several  direct  comparisons  of 
barometers  for  shipmasters  and  various  ])ersons  in  the  Colony  have 
been  made  at  the  01)servatorv. 

YII. — Magnetic  Observations. 

The  mean  values  of  tlie  magnetic  elements  for  the  years  1918 
and  10.10  were  as  follows  :-^ 

WIS.  1919. 

o       r       II  o       I       If 

Declination  (west) 0  17  57  0  19  50 

Dip  (north) 30  48  10  30  47  30 

Horizontal  Force (C.G.S.  unit)  0-37164  ()-37171 

Vertical  Force  (C.  G.  S.  unit)  0-22150  ()-22151 

Total  Force  (C.  G.  S.  unitj  ...  0-43209  ()-43270 

The  old  magnetic  hut  is  about  to  be  demolished  and  the  site 
used  for  rpiarters  for  the  European  Assistants. 

In  order  to  avoid  a  break  in  the  series  of  magnetic  observations, 
comparisons  for  horizontal  force  and  declination  are  being  made 
with  Elliott  No.  55  in  the  old  hut  and  Elliott  No.  83  in  the  new 
hut  (constructed  last  3'ear).  Also  f(jr  dip  witli  Dover  Xo.  71  in  the 
old  and  new  huts. 

VIII.— Time  Skrvicks. 

I'ivic  Dull. — TIk^  Time  Hall  ou  the  Signal  Hill,  Kowloon,  is 
dropiicil  (l;iil\  ;ii  |;i//  llDugkong  Standard  Tim(>  (5  ;i.m.  of  Green- 
wich TiuK!).  Tile  hull  is  also  dro]>])ed  at  any  t)ther  hour  in  case 
of  uec(!ssil\-.  No  a]>])lications  for  a  sup|)lcmenlarv  signal  wci-o 
madoiu  1010. 


\ii  — 

'V\\v  ball  was  dropiK'tl  sii.  i  ssfull.v  .j."»i  limes.  'I'liero  wen-  I  I 
frtiliii-cs.  ."5  of  whirli  wort'  raiisL-il  by  tlie  ae^'li<<eiiiti  of  th(»  computers 
ill  char-^'c  at  the  tnwcr,  who  \\v\<-  finotl.  Tlio  i-cmaiiuler  wen-  due 
to  electrical  and  inccliaiiical  deLots.  The  days  on  which  the  hall 
failed  to  drop  were  :--.raiiiiary  I'J,  March  L'.").  May  .'5  and  l(».  .fiine 
■J-J,  .lidy  1.  .').  H.  10.  and  'Ji),  aiid  DecemluT  7.  It  was  dropped  at  \\h 
CM  .laiiiiary  I'l*,  July  ('»,  and  Dcciinber  7,  and  at  lo//  on  .Inly  I"'. 

The  l)all  was  not  raised  on  .fuly  4,  I'll,  and  1*7,  owinf,'  i'<  higli 
wind.  Tlie  apparatns  was  in  course  <»t'  irpalr,  nr  adjustment,  on 
Fehniary  I.  o,  (i.  .Inne  1  1  ami  "J  I,  July  l',  (I,  and  7,  An-n^i  i?'-.  -.^n-] 
Sept  em  her  .")  to  l<i. 

The  hall  fell  with  an  error  o£  0*3  sec.  or  less  on  2'.)'.!  occar,ions, 
and  with  an  error  of  O-l  sec.  or  0*5  sec.  on  20  occasions.  Errors 
of  on  sec.  occurred  4  tim(>s,  of  (cT  and  OS  once  each.  The  mean 
l)robable  error  of  the  Time  H\\\  was  ±015  s.c  The  monthlv 
values  for  the  past  5  years  are  uiven  below :  — 


Monti. 


Troliable  Error  of  the  Tunc  Hall. 


•9i 


IV  1 


lOI 


ff)!"^ 


I  Of) 


.iHiniary,  di'^'i, 

Feliruarv '++ 

March..". i; 

.\|.ril -3^ 

May 1^' 

.Iinie.  ■ '  > 

,Inly i: 

Auf^ust ■  I  -v 

Septeinlier,  '3 

Oetohei ..-  lo 

N"ovenii)er i^) 

I)('feu»lni' 14 

Me!m> ±0-19 


o-i, 

± 

o'  1  7 

±0-I  ! 
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Time  Sigunls  hy  \Vireles>i  Tele(jvnohii.—  In  addition  to  the  time 
signals  ^iven  by  the  Time  Ball  at  l.'W/,  signals  are  sent  at  ncxm  ami 
at  21/'  by  wireless  telegraph  rin  Cape  d'Agnilar.  Particulars  of  the 
programme  are  given  in  the  11)18  Report.  The  service  has  been 
interrupted  rather  fn^puMitlv  by  rircuinstauces  over  which  the 
Ob^ervatoiy  has  no  control. 

Wireless  RereiiiiKj  .St'/.- -Mr.  Ilenke,  tiie  olhcer  detailed  by 
the  Naval  Authorities  to  superintend  the  installation  of  a  wireless 
receiving  set  at  the  Observainry,  up  to  the  tim«'  of  his  departure, 
in  .Inly,  had  not  succeeded  in  obtaining  time  signals  from  Shanghai 
or  Manila.  Commander  I.'  K.  Cooke.  U.N..  is  now  rejiorting  on 
what  should  be  done  tt»  obtain  these  signals. 

TrtDisit  In.'^trunn'nt. — Ol)>ervations  for  time  were  made  dail\ 
with  the  ."i  inch  tmnsit  in.'^triiinent  anil  the  Hipp  lane  chronograph 
by  the  Chinese  computers,  w.  ;ither  permitting 
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WIS. 

1919. 

1,522 

1.321 

787 

(wi; 

23 

23 

9-> 

')•) 

The  iiumher  of  observations  in  the  years  1918  and  10  ID  were 
as  I'ollows  : — 

Transits,    

Level  determination,    

Azimnth  .,  

Collimation       ,,  

No  transits  of  the  Sun  were  utilized  (hirin.i^  1!)1!). 

The  azimnth  and  foUimaliDii  deterjninations  -were  made  by  the 
Chief  and  First  Assistants  from  nl)servations  of  the  old  south  mark. 

Clocks. — The  losing  rate  of  the  Standard  Sidereal,  (dock,  Dent 
No.  39741,  varied  from  -OT 2  sec.  on  Febrnary  5  (Barometer 
30'""-"33  Temperature  55°"())  to  -')'55  sec.  on  August  7  (Barometer 
29ins..48  Temperature  86°-0). 

The  rate  during  cloudy  ])eriods  was  usually  derived  from  tlie 
formula  :— 

,.^  -  0^-792  +  0-575  (Ij-29''''-)  +  0^- -00021  (t-oif) 
where   r   is   the    computed   losing  rate,    and    h    and    t    the    mean 
barometric  pressure  and  temperature,   ]-espectively,  for  the  prece- 
ding 24  hours. 

In  the  following  table  is  given  the  excess  of  the  observed 
over  the  computed  error  after  cloudy  periods  during  1919  : — 


Date  1919- 


Interval  without  |      Excess  of  observed 
observations,     i  over   computed    error. 


.liuiUMiy        I  1 , 

29, 
February        +, 

15, 

24, 

March  18, 

25- 
April  +, 

•9' 

Mi.y  1 7, 

26, 

»)lUK'  1, 

.July  6. 

29, 

Aiiifust.  1 2, 
24, 
29, 

()(;t()ber       16, 

Novciulxir  !0, 
20, 

December  3, 
'3, 


day: 


sees. 


+ 

0-28 

+ 

0-64 

— 

0-36 

— 

o*i6 

— 

o-8o 

+ 

0-14 

+ 

0-09 

— 

Q-OI 

— 

0-39 

+ 

o';o 

— 

0-24 

— 

0-41 

c-oo 

— 

0-28 

— 

o"o8 

— 

0-31 

+ 

0-59 

— 

0*09 

— 

0-04 

- 

0-" 

— 

O-l  2 

+ 

0-40 

— 

0-41 

C-OO 

+ 

0-02 

—  1')  — 


Tl„.  Dont  .M.:.i.  Tin...  .l  k  (No.  :5'.»7IO)  was  used  thron-hcut 
tlH-vrarfor.lroi.|.inu  tlu-  Tuu,  Ball,  mai.Hainu.i^Mlu.  rl.ylr.r  tun.- 
s..rvi,v  in  the  Ohs,..-vat..ry.  and  sen.ln.^jC  Imnrly  s.-naU  to  he 
Kailwav  the  Post  Ollico,  and  ti..'  Eastern  hxtons.nn  I  ..h'^^rai-h  «... 
The  clock  is  conc..-t(Hi  .lailv  at  alwut  10  am.  by  tho  elc-tnc  rc-n  a- 
tin.r  annarar.is.  and  its  dailv  rate  kei'l  bchnv  O";)  sec.  ''>''"' 
a.ldition  or  removal  of  wei^htn  li-om  the  pendnlnni.  It  trippe.l  M 
secmdson  March  14.  12  seconds  on  Novcnd,er  'iO,  and  22  seconds 
„u  \..v,Mnh'er  21.  It  also  tripped  Bovend  times  „u  December  -.5  ami 
■>l  Tin-  lrippin«,'  on  Novnnber  20  and  21  was  cause.r  by  t he 
drivin.'  wei.dit  sns|.cnsion  c..nl  dippin-  fn.m  the  p.dley.  ami  on  the 
<nher  occasions  by  undue  pressure  of  tin-  2-se.-ond  contact  springs  on 
the  programme  wheel. 

The  electric  Sidereal  <-lork  was  monntcd  in  the  c.mpntin.^'room 
in  a  wood  an<l  ^dass  case  on  January  'J.  and  a.ljnsted  to  keep  Mean 
time  It  ^'ivcs  a  2-second  impnlee  to  a  dial  in  the  computing  room 
and  to  another  in  the  Director's  room.  The  clock  lias  i)erforme(l 
excell.Mitly,  and  has  proved  invaluable  as  a  check  on  the  per- 
lormance  of  the  minute  dials. 

t'hrom.meterDent  Xo.  l'>'.)l7ison  loan  lo  il..-  i  .^.c  dAguilar 
Wireless  Station,  and  chronometer  Dent  No.  :V.)04()  to  the  eak 
Si.Mial  Station.  Chronometer  Wool!  No.  r)232  was  forwarded  for 
safekeepiuL-  lo  the  Observator\  by  the  Hon.  Colonial  Treasurer  in 
August. 

Ii,ittt'ne.«,  Poirer  S'm/)/'/'/.  d-f.--The  necessary  current  lor  the 
Time  Service  has  been  supplie.l  by  ac-cumulator  I'^^tU-ries.  .-har-ed 
as  found  necessiirv  from  the  alternating  mams  of  tlie  L  lima  Li-lit 
and  Power  Co.,  Ld..  through  a  Nodon  valve.  During  -Marcli  two 
Xod.ai  valves  of  improved  pattern  and  with  larger  electrodes  were 
installed,  those  previouslv  in  use  having  become  worn  out.  One  ot 
these  valves  is  very  satisfa-t-ry :  the  other  is  only  eflicieat  for  very 
short  jieriods. 

Conslanllv  recurring  cl.ctric;d  laults  led  lo  a  ihn.,H,^u  ,x- 
amination  of  the  ehvtric  insiallati..n  by  the  Chief  Assistant  and  .\  r. 
( )vend.M.  (of  the  Public  Work.  Department ).  It  was  fouml  that  tiie 
.■arth  return  from  the  Time  Ball  was  the  cause  of  many  of  tiiese 
hiults-  several  defects  were  foun.l  on  both  the  inner  and  outsnle 
circuits,  ami  a  defective  main  from  the  China  Light  and  lower 
Companvs  svstem  was  iliscovered.  These  defects  were  remedied, 
and  all  "eartii  returns  abolislied  a.s  soon  as  iK)ssible.  All  outsnk- 
lines  conmvt.d  with  the  Oliservatory  are  now  contained  in  a 
underground  cable.  In  vicu  of  the  leakag.>  of  alternating  current 
to  the  clo,-k  and  telc^rap!.  circuits  the  practice  of  using  the 
battery  dtiring  char-ini;  wa-  discMiimucd.  and  the  I' idler  battery, 
hitherto  reserved  for  the  M.  r>e  instruments,  was  br.uight  into  use 
during  the  charging  of  the  Tudor  battery,  and  nre  verm.  One 
battery  now  supplies  \x)\\rv  lor  all  requirements. 

To  niv<-  greatest  elTc  ■  '  to  the  new  arrangements  it  was 
decided  U.  emboilv  tlM-m  ;;.  as  simj.le  a  manner  as  possible,  on 
a   new    s\vitchb..ard.   and    I      renew   all    interi.-r   wiring.      Phi.  wa> 
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accordingly  done  by  the  (^hiiia  and  •1ai>an  Telephone  Co.,  who 
coniinenced  re-wiring  on  Oct.oljer  ->!,  ajid  installed  a  new  switch- 
board, designed  by  Mr.  W.  It.  Nolole,  on  December  11). 

]n  Decend.ier,  7  Delco  cells  were  obtained  to  form,  together 
with  the  o  similar  cells  procured  for  the  radio  set,  another  20  volt 
battery  for  alternate  use  with  the  Tudor  battery  installed  in  1015. 
A  motor-generator  to  replace  the  defective  Nodon  valve  was  also 
installed. 

In  March,  2(S  Fuller  "l)l(>clv"'  cells  of  low  cajiacity  wei'e 
jjurchased  from  11.  M.  Naval  Yard  for  the  valve  of  the  iiadio 
receiving  installation.  These  cells  have  lujw  deteriorated,  and 
in  anticipation  of  further  deterioration  30  cells  of  the  o])en  type 
are  on  oixler  from  England. 


IX. — MiSCELl.ANEOlS. 

Staff. — No  change  occurred  in  the  European  Staff  during  the 
year.  Mr.  B.  ]).  Evans,  1^'irst  Assistant,  returned  frum  Military 
Service  on  August  12th. 

■  The  Director  acted  as  Deputy  Cable  Censor  from  January  1st 
to  March  28th,  and  as  Cable  Censor  from  March  2ytli  until  the 
abolition  of  the  Censorshij)  on  July  23rd. 

Cheng  Wa  So,  6th  grade  telegraphist,  resigned  on  July  31st 
to  take  up  a  better  appointment  at  Canton.  His  post  was 
abolished  and  a  5th  grade  telegraphist,  Leong  Kwok  Hoon, 
appointed  on  Se])tember  29th. 

PJxpeiidiliD'c. — The  annual  expenditure  on  the  Observatory 
hu"  the  past  ten  \ears  is  as  follows  : — 


Year. 

Total 

Increase. 

Decreast;. 

txpeiiditure. 

!fe           C. 

$        r. 

$       c. 

1910 

21,7*^7-55 

601.08  . 

1911 

23,353-02 

1.56-47 

191  2 

22.:;9:^.oH 

757-94 

1913 

24,255-49 

1, 660. .f  I 



191  + 

2^398.31 

1.142.82 



•9' 5 

23.233.12 

2,165.19 

1 9 1 6 

21,977.78 

1,255.34 

1917 

26,890.50 

4,912.-2 

191 S 

20,028.24 

6,862.26 

1919 

23,450.57 

3'422.33 

.\i-hii(iirlc<l<iiii(')ity.  -AckiMiw  Ipd^riK'iils  ;irc  licrr  inadr  In  iIh- 
I  >ln(  iniH  of  Wratlicr  Scrvirt-  in  llic  l*';ir  I'l.isl,  and  ilic  ('liiiifsr 
Maiititiif  ('ustiMiis  autlii»ritii'>.  for  daily  observations,  and  extra 
observations  (birinu  lyjilioon  Aveatlior,  to  the  Telef^raph  Cotn- 
panies  for  transniillini^  llie  ob^iervatioiis  frfu;  of  clmrife,  to  the 
eonitnaiiders  of  vessels  wlio  have  fMrnishe<l  incteorolo<^ieal 
ol)servations  by  post  and  by  wireh'ss  t(I(>i,'rapliy,  and  to  the 
Observatory  stall"  for  tlie  manner  in  wliidi  they  have  e;irried 
oi)t    their    resp<'etive    duties. 


T.  F.  Clwton, 

Dlrvclur. 
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